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Protocol to Determine the Influenoe of Irrigaticnm Amount
on Herblelde Efficacy

1. Baokground .

The Peatioide Contamination Prevention Ast (PCPA) authorizes the
Department of Pesticide Regulation (DPR) to modify uses of pesticides in
areas where they have leached through soil to ground water (Connelly,
1985). Leaching of agricultural chemicals occurs during recharge of
ground water whereby water moves from the surface through the soll profile
to a ground water aquifer (Whetje et al,, 198U4; Freeze and Cherry, 1979).
Recharge may result from natural rainfall or from anthropogenie sdditions,
such as from irrigation events (Bouwer,1987). Since summertime olimatio
eonditions are hot and dry in most of California'a agricultural areas, ir-
rigation ls common and necessary in order to attain profitable yields.

To date, pesticide active ingredients that have been found in well water
are predominately soil-applied herbicides. Since these pesticides are
usually broadoast onto the soll surface, they require movement into the
upper layers of soil where they oontaot actively germinating and growing
weada, Excess application of water causes movement of residues out of
this aoctive zone. Water budget techniques were derived %o minimize deep
pereolation of water from irrigation events (8Snyder et al., 1985)., Reaent
gtudles oconducted by DPR staff have investigated the use ol water budgat-
ing techniques as surrogate management teochniques for use in restrioting
pesticide leaching (Trolano gt al., 1990). The DPR study showed a close
relationship between the amount of percolated water produced from irriga-
tions and leaching of atrazine: residues of atrazine were moved deeper in
the soil profile in direct proportion to the amount of deep percolating
water producad from irrigationas.
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One other benefit obtained from linking water management techniques with
pesticide management im s potential increase in efficienay through a
dearease in rates of application that are efficacious. Although there is
some indiecation in the literature that {rrigation management is an imper-
tant faotor in the performance of pesticides, no data are available that
directly 1link irrigation management prastices to rates of harbicide ap-
plication (Fisher ot pl,, 1988; Jordan et gl,, 1963; Kempen, 1689)., In
order for water management options to be embraced by growers as an impor-
tant factor in pesticide management, DFR must provide additional evidence
that would persuade growers to adopt these measures. This study will be
conduasted to provide baselina aevidence linking product performance with
water management, The data will be important evidences in presentations
given to PCA's, growers and others interested in controlling the leaching
of pesticides because Information on product performance is more per-
suasive than loocation of residues in the environment.

II. Ob iv

 To determine the relationship between amount of water added by irrigation
and efficacy of weed control by scil application of pra-emergence her-

bioide.

11X1. Personnel

BProject Leader: John Troimno

Senior Soientist: Bruce Johngon

Pestioide Management Specialist: Sewell Simmons

Laboratory Liaison: Cindy Garretson

Cooperating Selentist: Charles Krauter, Irrigation Specialist and [Qary
Ritenour, Weed Specimlist, USC,Freano

IV, Study Design

Rationale for choice of treatments
-
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The study is designed to investigata the effeot of amount of water applied
by irrigation on the performance of a pre-emergence herbicide in 2 young
nectarine orchard. The atudy was originally intended to be o&onducted on
bare aoil. However, the plots were vendalized and the study re-initisted
on a more gseocure 8aite oontaining a 3-year-0ld nestarine orchard,
Simazine, the herbioide used for this study, can be applied up to rate of
2 1ba per aore to young trees, In a previcus study at the Fresmo site,
simazine had baen applied at a 4 lb/acre-rate which reiultad in aomplete
control of weed growth in both winter and summer seasons, Control lasted
for at least a 4 month period even when soil was overwatered, In the
propogsed study, the 2 lb/acre rate will be used as a benchmark for aon=-
trol. Pestioide applications at thim rate, at 1 lb/acre, and at 0
lb/acere will be made under either efficlent or overustered irrigation con-
ditions to determine If a relationship exists between rate of herbicide
application and amount of irrigation water applied, Under field condi-
tions pesticide applications would oocour under a variety of irrigation
practioces where irrigation effiolenales would range from very efficient to
overustered conditionsg,

Treatment allocations

Treatments will be applied to a 3-year-old nectarina archard with dimen-
sions of 11 x 20 rous of treasm spaced on 20 foot oenters. Simazine had
not been applied in previous years because it is phytotoxic to young nec-

tarine trees.

The experimental design is a 2by 3 raotérlal with 3 blooks, Simazine
will be applied at three rates. Two levels of irrigation management will
be used to produce two levels of deep peranlating water to simulate an ef-
fleient or an overwatered irrigation conditien. A gradient in water
infiltration was noted between the northern and southern ends of the site.
Soil analyses indicated sandier conditions at the northern end of the
plot, Based on these results the plot was blocked from north to south

{(Figure 1),

Irrigations will be made through minji-sprinkler heads sonnsstaed to drip-
linas, Each plot will sonsiat of 9 trees encompasaing a portion of three

S
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adjaaent tres-rows and two row centers (Figure 1), The most efficlent ir-
rigation treatment will be based o¢n a vater budget method whera enough
water will be added to replenish avallable water lost from the first i2
inches of s0ll and then water added to provide 10% deep percolation (Grant
et al., 1986). Overwatered treatments will provide 1754 of the crop water
requirement, thecretiocally producing 75% desp percolating water,
Irrigations will ococur when tensiometers placed in the soll at the 12-inch
depth indlcate depletion of water to the wilting point., At that time,
enough water will be added to replenish available water down to the 12-
inch soil depth. Rates of simazine application will be O, 1, and 2
lbs/acre, The .0 1lb/acre rate of 3imazine application treatment will
measure potential effects of irrigation treatments on weed growth. '

Efficacy of simazine applications will be determined by measurements of
growth and mass of field-grown plants. Seeds of plant species sensitive
to simazine will he planted at each traated plot, Counts of the number of
plants growing in each plot and changes in plant mass over time should be
indicative of the amount of simazine present in the soil. The schedule
for media mampling iz given in Tadle 1, The number and masa of plants
measured at each time interval will bs variables entered into a rapeated
measuras Aanalyais of Variance (ANOVA). Data will be analyzed aoccording

to the following ANOVA table:

Sourge of Varianoe DF
Rloocks 2
Pesticide Rate (P) 2
Linear (PL) 1
Quadratic (PQ) 1
Water Rate (W) 1
PxW 2
Error 1 [Plots (PB)) 10
Time 5
Time x P 10
Time x W 5
Time x P x W 14
Error ]I 60

In erder to provide additional infermation on the econcantration of
gsimazine in sol) core samples, the concentration of simezine will alsc be
measured in soil samples and in soil water extracted from soll suetion

't
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suetion lysimeters, At each gampling date, one soil sample from the 0-2
inoh depth will ba collected. Soil suction lysimeters will be placed at
two deptha, one at the 12-inoh depth and another at the 36-inoh depth.
Analyszes will be conducted ueing immuno-chemical assays wWith a portisn of
the samples analyzed by gas chromatography (Goh et al., in preas),
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U 1 8 Aprll 1 thru 8apt 1, 1883
" B TR
s=Doores, Otod', st tervals Sites: HCY, LC2, LAS, LAY, LAZ, LBA,
Q%8 = 54 goils LES, HAY, & HB2,

Lyaimeters « 18 aitas, 2 dapths per aits (1° and 3Y)
18x2x8 w 108 soll watar xamples

2 Apeloation Decliips Danapon)______
Applicstion Jars w/ 2bg sall - 2 Irrigation Ratas, 3 Herbiclda Ratas, 3 Aaps

2x3x3 = 18 applicstion Jar samplss w/ 2Eg of sell

U

3) ka _ mple
YR Ratds, 3 Harb Ratex, 3 Raps = 18 sitea, 3 raps per bloassay ssmple

18 aitas x 3 reps paralyy = 54 hlonny_nmplu ( allow for 14 sampling intervale)

8clls - 1 per blonsasy site trom 0 ta 2°
B4 nitsr X 1 « 54 ¢oil samplas

Lyaimeter » 2 Irrig Rates, 3 Herls Rates, 3 Raps « 18 altag, 3 reps per dapth
18 uites x 3 rapa par depth X 2 depths = 108 soll watar samplas

4 8
Herb Ratas, 3 Reps = 18 gites, S rapa por biossssy sample

18 altes x 3 reps pur sita = §4 blonasay samples ( sliow for 14 asmpling intervals)

Bails « 1 per bloassay alte from O ta 2
B4 altas x 1 = B4 soll asmples

Lysimeter - 2 frrig Rates, S Herb Ratas, 3 Repn = 18 gites, S reps per depth
18 altag ¥ 3 reps par dapth x 2 depths = 108 acll water sampies

85 B2 m;_bﬁ Post Ang‘{lnﬁga Day %iganlgj, .
oAssaY = 2 irrig Aates, 3 Harb Ratsa, 3 Raps = 18 gitos, 3 repx por blosasay sample

18 altes x 3 repa per alte = 54 bloaasay xamples { allow for 14 sampling intervals)

Solla = 1 per bioastay sita from O to 2°
€4 alten x 1 = B4 zall nomples

Lysimaster « 2 lrvig Rates, 3 Harb Rateg, 3 Rops = 18 nitss, 3 rapa par dapth
18 sites X 3 raps por dopth ¥ 2 daprha = 108 woll watsr ssmplea

aseay - g Rates, 3 Horb Ratax, 3 Rapa = 18 shtes, 3 rapa par blasssay sampla

18 sitea % 3 reps por oite = B4 bloassay samples ( aliow far 14 asmpling intervals)

8olls - 1 per blosssay alts frem O to 2°
B4 sites x 1 = B4 ool sumplas

Lysimetar - 4 irig Rotaa, 3 Harb Ratag, 3 Rapa = 18 glten, 3 raps par depth
18 sites x 3 reps por depth x 2 depthe = 108 soll watsr samples

7 18 W
ostsay - 2 (irig Rates, 3 Merb Rataa, S Reps = 18 sitas, 3 raps por blsassay ssmpis

18 nltas ¥ 3 rops por site = E4 bloarsay samplea { sllow for 14 sampling intervals)
Solis « 1 par biosssay sita fram 0 20 2°
- Bésiazx 1 w 84 soll samplas
Lysimetar » 2 Irrlg Ratas, 3 Herb Rates, S Rapa = 18 altes, 3 reps per dopth
18 altas x 3 raps par depth x 2 depths = 108 sall watar samples

oashaEY = [] Rape = 1B aites, 3 raps por biossssy asmpls
18 slves x 3 raps per alte = B4 blosssay samples ( sllow far 14 sampling Intervals)

8olls - 1 per blosssuy slte from O to 2%
B4 altex x 1 = 84 soll aamples

Lysimater » 2 irtig Rates, 8 Harb Rates, 3 Rapa = 18 aites, 3 rapa par depth
18 altos x 3 raps par depth x 2 depths = 108 zoll water samples
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Yot Golg = 358 Cvelmetet = 7 { Y TTY I




